clearly that most people in the tropics suffer from a shortage of available proteins. McCay could find little evidence of vitamin deficiency in the diets which he investigated, and while I am far from desiring to minimize the importance of vitamin deficiency as a cause of disease, I believe that if we could assure an adequate supply of suitable proteins, the vitamins would take care of themselves to such an extent that they would no longer form a grave problem. It is possible to devise an experimental diet in which there are enough proteins and calories, and yet the vitamins will be quite inadequate for the needs of the body, hut if we consider only the everyday diets of the people in the tropics, it is uncommon to find any that are well supplied with proteins and are deficient in vitamins alone.
Turning next to the question of vitamin deficiency, I will confine my remarks to the subject of vitamin B, as this is more than enough for one evening's discussion.
My chief object is to suggest that further investigation is likely to show, on the one hand, that this vitamin plays unsuspected parts in the causation of disease, and, on the other, that a deficiency is not responsible for the ill-effects that have been attributed to it.
We have many examples of the sway which is exercised by "fashions" in medical matters, and most people will admit that vitamins have become a fashion even in research circles. The vitamin-deficiency view of the causation of beri-beri has been exalted to the rank of a medical dogma, and anyone who dissents from it MAR.-JOINT DIs. No We are all familiar with the reasons for the vitamin-deficiency view of beri-beri the disease in the Far East has long been recognized as being closely associated with a diet of overmilled rice, and one of its most striking manifestations is polyneuritis.
When it was found that avian polyneuritis could be caused by a diet of overmilled rice and could be prevented or cured by adding vitamin B to this diet it was natural to suspect that human beri-beri and avian polyneuritis were the same, and that both were caused by deficiency of vitamin B in the diet. Human experience seemed to supply final proof, for it was noticed that when groups of labourers suffered from beri-beri while living on a diet of overmilled rice, the disease could be controlled by supplying parboiled rice which is known to be rich in vitamin B. The weak point in connection with this human observation has been ignored. It is that if the cause of the disease was some positive factor like a poison in the kind of rice used, a change of rice supply would abolish bhe disease just as certainly as it would if the disease were due to deficiency of some essential food factor.
Let us turn for a moment to the attempts which have been made to reproduce the disease in human beings under experimental conditions. Strong and Crowell carried out an important series of experiments on condemned criminals in the Bilibid Jail in the Philippines. The prisoners were kept under strict control on special diets for more than seventy days; all were kept on the same basic diet, which was poor in vitamin B; in addition to the basic diet, some of the prisoners received overmilled rice, another group received overmilled rice and extract of rice polishings, while red rice was given the third group. It was expected that the prisoners of the first group would suffer from beri-beri while those of the other two groups would escape, but the actual results were that ten out of seventeen prisoners in the first group suffered from symptoms suggestive of beri-beri, while two out of six in each of the other two groups also suffered from similar symptoms, though rather less severely.
If we regard the disease as having been true beri-beri, the results are far from convincing from the point of view of the deficiency hypothesis, for seven out of seventeen persons whose diets were specially designed to cause the disease, escaped while four out of twelve suffered from the disease, although their There is much to be said for defining epidemic dropsy as the " beri-beri of eaters of parboiled rice."
A word must be said about the supposed idenitity of avian polyneuritis and human beri-beri. The manifestations of these diseases are strikingly different in several important respects. In the human disease there is dropsy and cardiac enlargement, while in the avian disease there is a drving up of the tissues and cardiac atrophy. It is true that McCarrison recently found cardiac enlargement in some pigeons which had been fed on a diet to which a small amount of vitamin B was added, and it is to be hoped that further experiments on the same lines will be carried out, as they may throw much light on the subject of avitaminosis and even of beri-beri, but of course, in the long run, what we must aim at is to find out how human beri-beri is caused and how it can be prevented.
CONCLUSIONS. "Beri-beri" is a name which has been applied for many years to certain disease manifestations which occur for the most part among persons who eat rice; the rice which is associated with the causation of the disease has usually been stored in hot and damp places for considerable periods after manufacture. Finally, medical practitioners need not be depressed by the difficulties surrounding the beri-beri problem, for if they adopt the lines of action indicated by our knowledge of the conditions under which the disease occurs, they will be able to handle effectively the cases and outbreaks which they encounter. In treating the disease they will cut rice out of the diet and so ensure the elimination of any poisonous substances which may be present; they will also prescribe a diet rich in vitamin B and in all the other health-forming constituents. In preventing the disease they will aim at securing satisfactory conditions for the manufacture and storage of the rice so as to retain the nutritive properties of the grain and prevent the formation of toxic substances; at the same time they will attend to the diets of the people for whom they are responsible and will see that these are well provided with all essentials. Each of these methods of dealing with the disease is-inherently reasonable, whatever our views of the causation of beri-beri may be, and it is quite certain that their adoption will lead to its control.
All medical practitioners who have opportunities of observing diseases of the beri-beri group should make careful inquiries into the conditions under which the disease occurs and should keep careful records of its clinical manifestations. Far too often we are told that " so many cases of beri-beri occurred" and receive no information regarding clinical features, so that it is impossible to form an opinion as to the type of the disease. If we insist on regarding beri-beri as a name given to a group of diseases whose members have not been clearly differentiated from each other it is likely that real progress will be made in our knowledge. What has been said of beri-beri applies to a great extent to pellagra. Dr. G. M. Findlay: Our knowledge of deficiency diseases is derived from two sources: (1) the study of certain diseases occurring in the human subject, and (2) nutritional experiments on animals, conducted in the laboratory.
Before discussing the pathology of those nutritional deficiency diseases which can be produced in the laboratory and which throw considerable light on the aetiology of deficiency diseases in man, it will be well to mention briefly the present state of our knowledge in regard to the constitution of an adequate diet. Broadly speaking, there are two main forms of inanition. The first is the quantitative type, in whiclh all the known necessary food constituents are present in the food, but the amount of the food is insufficient both for the growth and repair of the tissues and for the maintenance of energy. The second form of inanition comprises the various qualitative deficiencies in which there may be complete or incomplete absence of one or more of the great classes of foodstuffs-proteins, fats, carbohydrates, salts, vitamins and water, which together make up a complete diet.
In the case of proteins it is recognized that all the amino-acids are not of equal value in nutrition, for whereas certain acids, such as glycine, can be synthesized in the body, others, such as the aromatic amino-acids, cystine, and probably also the newly isolated sulphur-containing amino-acid, methioneine, must be given in the diet, unless pathological changes are to follow. The absence of cystine in the food is associated, for instance, with loss of weight and gradual loss of hair. Gelatine, as is well known, represents a protein which is deficient in a number of amino-acids; but even when gelatine, supplemented by these amino-acids, is fed to rats as the sole source of protein, growth does not always occur, for many of the animals die with symptoms of an acute hlemorrhagic nephritis. (Jackson, Sommer and Rose, 1928.) A deficiency disease which occurs in rats when fats are entirely excluded from the diet, has also recently been described by Burr and Burr (1929) . The symptoms are necrosis of the tail and necrotic lesions of the skin. The disease can, however, be cured by the addition of 2% of fatty acids to the diet. An adequate supply of carbohydrate is also of importance as constituting the most economical method of insuring the necessary amount of energy-producing food in the diet.
A large number of mineral salts are also essential dietary constituents-calcium, sodium, potassium, phosphorus, iodine, iron, and probably, in very small quantities, copper and manganese-for in experiments on nutritional anmmias in rats it has been found tllat these two elements are of importance in the formation of haemoglobin.
Possibly a lack of copper and manganese plays a part in the causation of the obscure anmmias of the tropics, of which very little is yet known.
Finally, the ever-increasing number of vitamins requires consideration. Absence of vitamin A in the diet leads, as is well known, to keratomalacia and to changes in the epithelial cells of the respiratory and intestinal mucosa, as well as in the secreting glands associated with these structures. As a result of these changes bacterial infection is favoured, probably owing to the decreased content of the various glandular secretions in lysozyme.
A further vitamin factor, soluble in alcohol and ether, has recently been described by Coward, Key and Morgan (1929) . It is present in "light white"
casein and milk, and appears to be essential for growth, but little is yet known as to the pathological changes resulting from its absence.
Absence of vitamin C is associated with the development of scurvy in certain species of animals. Vitamin D, which is now known to be irradiated ergosterol, is responsible for the prevention of rickets. The cetiology of rickets is, however, more complicated than a simple deficiency of vitamin D, for it has been recently shown that it is possible to extract from certain cereal food-stuffs, such as oats, a substance which, when injected into animals, lowers the blood-calcium to such a degree that rickets results. Ovarian extract also has There is finally the vitamin-B complex, which is of especial interest in connection with the diseases beri-beri and pellagra. First there is the thermolabile antineuritic factor vitamin Bi, absence of which from the diet of animals and birds, leads to symptoms of paralysis, associated with convulsions. There is also a second thermolabile factor according to Reader (1929) , who claims that it is necessary for the growth of the rat. Williams and Waterman (1928) have, in addition, described a third thermolabile factor which is supposed to be necessary for the growth of pigeons, but not of rats.
In association with vitamin Bi, in many foodstuffs, such as yeast, there occurs a relatively thermostable factor, vitamin B2, absence of wvhich from the diet of rats leads to dermatitis and to changes in the central nervous system. A condition resenmbling black tongue in dogs is also produced by a deficiency in this factor. Hunt (1928) , on somewhat inadequate grounds, has described a second thermostable factor which he believes to be necessary for the growth of the rat.
In yeast there are also to be found two other substances which are of considerable interest from the point of view of nutrition. The first of these is bios, small quantities of which are apparently necessary for the growth of certain strains of yeasts in inorganic media. The second substance is one which prevents the onset of a curious disease in the rat, resembling pink disease in children. In 1927 Boas found that when young rats were fed on a diet in whiclh the sole source of protein was dried egg-white, they developed a dermatitis and curious nervous symptoms. The pathology of this condition was investigated by Findlay and Stern (1929) , who found that the pathological changes in the nervous system-round-celled infiltration into the cord and degeneration of the myelin sheaths of the peripheral nerves-were indistinguishable from those occurring in pink disease in children.
The similarities between pink disease in children and this syndrome in rats may be still further emphasized. Both probably quite distinct from beri-beri, for it appears to be largely restricted to India, whereas beri-beri has been recorded from this country and is not uncommon among peoples who do not live upon rice at all. Epidemic dropsy does not occur in breastfed infants, whereas the wet form of beri-beri does. Some years ago in the Philippines it was shown to be possible to produce the wet form of beri-beri in puppies by feeding them on the breast-milk of women whose children had developed beri-beri, although the women themselves had no signs of active beri-beri. It is difficult to imagine a toxin which could be excreted in the milk in such large amounts as to cause beri-beri in the children while leaving the mothers unaffected. It is simpler to suggest that there is in the mother's tissues a deficiency of some factor, the same deficiency being intensified in the milk. In epidemic dropsy there is often an acute erythematous rash on the skin, while glaucoma has not infrequently been described. Very frequently also, epidemic dropsy has an explosive onset. But if, as is suggested, this condition is due to a toxin formed from the rice, akin perhaps to that in ergot poisoning, it should not be difficult to obtain this so-called bad rice and to feed animals on it, thereby causing the typical symptoms even in the presence of vitamin Bi.
When rats are fed on a diet deficient in vitamin B2 nervous symptoms do not occur, but there is a characteristic dermatitis, with a heemorrhagic disebarge from the nose, and frequently the passage of blood in the urine. Pathologically, the changes in the skin and tongue of these rats are closely akin to those of human pellagrins. Changes are also found in the central nervous svstem of the rats, vacuolation and shrinking of the cells of the anterior horn, and later, the collection of lipochrome pigment (Stern and Findlay, 1929) . Degenerative changes in the cord are not found, but neither do they occur in human pellagra until the case has become chronic.
Experimentally, therefore, a disease can be produced in the rat, unassociated with the eating of maize, which is not dissimilar to human pellagra. Dr. H. B. Day said that pellagra and beri-beri were not associated. Symptoms of pellagra did not occur in a case of beri-beri or vice versa, so far as he knew. Pellagra bore the same relation to the consumption of maize as did beri-beri to the consumption of rice. Much depended, apparently, on the vitamin deficiency.
He did not know how long pellagra had existed in Egypt; Sandwith had described its occurrence there in 1893, and found evidence that it bad existed a considerable n.umber of years. He (the speaker) placed it high in the list of the modern plagues of Egypt. All, or almost all, the theories in this discussion concerning beri-beri bad been advanced in the case of pellagra. Opinion veered for a time between that of maize being a deficient diet for man, and the view that in damaged maize, owing to the growth of a fungus, toxins were produced which were responsible for the appearance of pellagra.
Shortly before the European War the infection theory of pellagra gained a number of adherents. This theory was suggested by the almost epidemic outbreak of pellagra which occurred in some of the Southern United States. Sambon sought for an insect transmitter, but no one had succeeded in transmitting the disease. Goldberger tried the experiment on prison volunteers, but did not succeed. The modern study of pellagra dated from the experimental school with food experiments on animals, from the opportunity that the spread of pellagra in America gave to the investigators there, and lastly, in Egypt from the circumstances of the European War, when pellagra occurred in conditions which could be controlled. During the war, a number of Turkish prisoners were assembled in camps near Cairo, and in those camps pellagra made its appearance. These men were kept on a known diet; the history of the patients could be taken, the progress of the disease observed, and measures of prevention or cure carried out. A special Commission was appointed in relation to it, and made a report. The clinical features of pellagra were well seen in this epidemic. The first symptom favoured the idea of an infectious origin, namely, diarrhoea. This had nothing very characteristic about it, as Dr. Manson-Bahr found, unless the disease was complicated by Entama'ba histolytica or other condition such as bilharzia. In some cases the stools resembled those in sprue; they were acid and highly fermentative. The general symptoms included weakness, mental depression, tenderness, etc., and then followed the rash, two to four months later, usually in the spring. He did not know whether that was because the actinic rays of the sun had then more influence. It could be regarded as an aggravated form of sunburn, and it corresponded to the experimental condition seen in rats.
At first the nutrition did not suffer, but the blood-pressure was distinctly lowered, being generally under 100 mm. The central nervous system was involved; the deep reflexes were increased at first, later they might be lost. A slow degeneration of the cerebral centres was noted, and often progressed to dementia. Parotitis also might appear, with great chronic enlargement of the parotid glands, but he had no proof that this was solely due to the pellagra.
The cause of pellagra was connected with nutrition, chiefly of the ectodermal structures-skin, mucous membrane of the intestinal canal, and the central nervous system. The skin atrophy was chiefly seen in the parts which had been invaded by the rash. A case could be recognized as one of pellagra after the rash had gone. The tongue showed a glazed condition, much like the very clean tongues seen after scarlet fever. Deprivation of vitamin B led to atrophy of the intestinal mucosa and dilatation of the stomach, and it was probable that this mal-digestion and mal-assimilation of food completed the vicious circle initiated by the defective food. Pellagra was not so much an acute disease as a chronic condition.
The Further work had been done on pellagra, especially by Goldberger in America, who found in asylums and other institutions in Carolina and Tennessee, where pellagra was endemic, that it might be prevented by a more liberal and varied diet, i.e., with the addition of meat or buttermilk. Butter and casein, however, had little effect upon it. Therefore it was suspected to be due not to a mere protein deficiency, but to the lack of a special constituent. By finding the preventive action of yeast, and its curative action in polyneuritis of birds, Goldberger was led on to the separation of the vitamin complex into Bi and B2-because an 86% alcoholic extract of yeast would cure polyneuritis or prevent it, and animals, such as rats, which remained free from polyneuritis developed a condition of dermatitis resembling that in pellagra. The same worker studied the "black tongue'> found in dogs fed on similar experimental diets.
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On studying the subject it became clear that the problem in mnan was not the same as in animals; that each animal had a different liability to food deficiency. Pigeons could do without B2, but rats could not; and probably man had a different susceptibility from that of any of the animals used in experimentation.
Work had been done on the question of relation of the vitamins to the total protein consumption, and it had been suggested that a larger protein consumption needed more vitamin B than when the protein was cut down to a minimum. That might explain why there were vagaries in this condition. Vitamin B seemed to act in the body like insulin; it was required for the due assimilation of foodstuffs.
Dr. G. W. Bray spoke of the occurrence of infantile beri-beri in the Mandated Territory of Nauru, in the Polynesian group of islands off New Guinea, under the control of the Commonwealth of Australia. In earlier years 50% of the infants died under the age of one year; in one year of his inquiry thirty out of sixty infants died in the first few months of life. The natives did not eat rice; they ate coconut products, fish, and native fruits. They were prohibited by the Government from consuming fermented liquors. For variety they ate tinned meats, oatmeal, and cornflour, substances which contained no " B" factor.
The diagnoses formerly made ranged from " stomach trouble" to marasmus and broncho-pneumbnia. Usually the deaths occurred from the ninth to the eleventh week. They were fewest at times of greatest rainfall, so that there seemed to be a close relation to the food supply. The infants were brought wit,h a history of vomiting and screaming, and then death would occur in about five minutes. In most of the cases the actual illness did not last longer than twenty-four hours. The first symptom *was abdominal distension and vomiting, then the child passed into rigidity, convulsions and death. A chronic type was that associated with constipation. In the acute case there was a progressive gain in weight to a point, then the onset of the symptoms and death.
The substance found to be most beneficial in these cases was the yeast grown in the sap of the coconut palm. The use of this for babies had resulted, in three years, in wiping out the great death-rate.
With regard to the appearances, there was a huge liver, the stomach was miarkedly distended, and the heart greatly dilated, especially on the right side.
The blood-picture was that of a leucopenia. The small lymphocytes disappeared from the blood. The mother's milk was found to be deficient in fat. The curative sap, or " toddy," fermented, and a layer of yeast formed in the bottom of the vessel. It was emulsified with cod-liver oil and was administered to the children daily. Since this treatment was inaugurated there had been only one death from the disease, and the average weight was now 19 lb. at the age of 6 months, whereas previously it was 19 lb. at the age of a year, on the average. Moreover, the condition was formerly responsible for from thirty to forty admissions to hospital per month, whereas there were now no admissions due to this cause.
Dr. Tertius Clarke said that in his opinion there were two diseases. The disease encountered in Malaya was true beri-beri; the disease seen in India was not. D)r. Findlay had said this evening that dry beri-beri was rare, but in his (the speaker's) experience, in Malaya it was common. An appropriate diet completely checked it. It had been rife in the jails, but when parboiled rice was given in place of the polished rice, it ceased. Unless the patients in hospital were practically moribund, their recovery on the appropriate diet was very rapid, though it had no effect on the residual paralysis. He did not think that for bringing about a cure it was essential to have actual parboiled rice; any rice which was not polished would prevent the disease. Kedah was a rice-producing country, without any importation of it, and there was no beri-beri. The rice was not polished or parboiled. The nationalities in Kedah were the same as in other parts of Malaya, namely, Malay, Chinese and Tamil.
The Norwegian worker, Holst, said-and it was true-that in every acute case of beri-beri examined after death, a duodeno-enteritis was found, and sometimes there was inflammation of the stomach as well. Possibly the intestinal lesion was secondary to the nerve lesion, and any further lesion entirely secondary.
With regard to the theory of endocrine irregularity, there was the significant point that if one took a group of forty or fifty cases and changed their diet, the disease disappeared.
Dr. W. R. Aykroyd said he had recently observed cases of beri-beri in people who were on a staple white-flour bread; that was, beri-beri as it occurred in Newfoundland and Labrador. In those countries the disease was never regarded as different from the tropical rice-eaters' variety. For practical purposes the two diseases seemed to be identical. As seen in the countries he named, beri-beri might be defined as a polyneuritis associated with myocarditis, and occasionally with oedema, which occurred in people suffering from walnutrition, and responded to dietetic treatment. For three or four months each year the diet of sufferers was almost restricted to refined w^hite-flour bread, with the very small addition of such foods as salt meat (beef and pork), molasses, and one or two other minor articles of food. In Newfoundland and Labrador one found beri-beri in the poorest families; it was a poverty disease. In the more northerly parts of the country the people had to buy enough food in December to last about six months, for during that time they were practically marooned. Those who were reasonably well-off bought, in addition to flour, other foods to give variety, suclh as turnips, onions, potatoes, etc. The seasonal incidence of the disease was very clear-cut, most of the cases occurring in April, May and June, the worst dietetic period of the year; few cases occurred in late summer and autumn, when fresh fish and meat were available. The question of bad flour as a possible factor in beri-beri did not arise in those parts, because wheat flour did not readily deteriorate, and the whole population was supplied with much the same kind. The fact that obvious beri-beri occurred on a white-flour staple was strong evidence of the truth of the deficiency theory.
With regard to the exact relation of beri-beri to deficiency of vitamin B1 the disease as he saw it in North America, confirmed such a relationship. In 1912 Little, who worked there, observed that at one part of the coast a cargo of wholemeal flour was wrecked, and the people obtained possession of this flour and used it. In that season beri-beri had shown a tendency to disappear in that region. People who had a good supply of potatoes seldom had beri-beri, and potatoes contained a fair amount of vitamin Bi. In Labrador, where the people were poorer, beri-beri had always been comparatively rare, because a supply of fresh meat was usually available; fresh meat, a source of the vitamin, seemed to check the onset of beri-beri. Treated on a proper diet containing excess of vitamin Bi a sufferer from beri-beri would usually be fit for work in four months. In his experience, wheat-germ and yeast could be given to patients without producing much effect, unless an all-round improvement was made in the diet. When a patient had been on a diet generally deficient, as were most beri-beri producing diets, he would be more likely to respond to a good all-round diet than to a vitamin concentrate.
Most of the cases of beri-beri in the countries he had mentioned were of the dry form. Possibly the wet form was beri-beri pluts hunger cedema, a condition perhaps due to protein deficiency. There were a few points which could not be explained on the deficiency theory. One was the immunity of children between the ages of 2 and 15 years to beri-beri.
Another was the occasional occurrence of cases of what seemed to be beri-beri under conditions of a fair diet. These cases were very rare. In the majority of cases the relationship to faulty diet was very clear-cut.
Dr. H. S. Stannus asked if Dr. Findlay would give some idea of the way in which food deficiency produced the symptoms. Was it not possible that the deficiency of an accessory food factor might unmask some definite physico-chemical action, i.e., in the absence of somne vitamin, some substance from within or without the body might act as a toxin ? The onset of rickets was facilitated by giving oatmeal in large quantities. He would also like to hear the explanation, in the acute, beri-beri in children, of what happened at the moment on onset of acute symptoms, the clhild " screamed, vomited, and died." He did not understand how the absence of anything could produce such symptoms, which resembled rather those of an acute toxaemia.
He was familiar with pellagra, and the changes in the nervous system in that disease were comparable with those seen in toxic conditions, as shown by Kinnier Wilson in material he had sent him from Central Africa. It was suggested that the toxin entered the nervous system along the posterior root-sheath lymph channels.
He wondered whether different species of animals made use of different aminoacids. Was it reasonable to suppose that individuals of a particular tribe or race who had subsisted on a particular diet since childhood, made use of only certain amino-acids, and that if the diet were changed disease might result ? Some natives went sick when their diet was changed, apart from the question of vitamins.
Dr. J. Kingston Barton said that it was the custom in many tropical countries to keep children to the breast until they were one or even two years old. Could Dr. Bray suggest why the breast-fed children in Polynesia should have failed so soon ? He (the speaker) supposed that the breast-feeding in those cases, owing to the poor condition of the mother, was practically continuous starvation.
Dr. Bray, in reply to Dr. Kingston Barton, said that the children had not shown any rise of temperature, and their motions had been normal. There was diarrhoea, but the blood-picture did not fit in with that of a toxaemia, as there was leucopenia affecting only the small lymphocytes. In most of the cases investigated, the diet of the mother had been mere sugar-water; she would drink 11 pounds of sugar in water per day without eating native food. The consumption of huge quantities of this sugarwater caused a polyneuritis. After the use of the "toddy " which he had mentioned the symptoms would sometimes clear up within an hour, and the child begin to thrive. Toddy had been disallowed by the Government, but it was reintroduced, though with the proviso that it must not ferment for long. No infantile beri-beri had been reported as occurring in the island for the last three years, and the infant mortality had been reduced from over 400 per 1,000 births to about 70, which was not much worse than the figure for England. Dr. Findlay said that infantile beri-beri could be explained more readily as a deficiency in the mother's milk than as due to the excretion of a toxin in the milk, but he saw no reason why a toxin should not be excreted in the milk of the mother. In epidemic dropsy he had not seen anything which could be called a true rash; there was sometimes a vascular mottling on the surface of the skin. He had seen this condition described by Japanese writers as being common in beri-beri. Glaucoma did not occur in beri-beri, though French writers described a scintillation of the eyes land dimness of vision. It was true that epidemic dropsy usually occurred as an explosive outbreak, but it was not always so, and, not infrequently, beri-beri also appeared as a definite outbreak.
Dr. Findlay had placed his finger on the weak spot in the argument in favour of epidemic dropsy being an intoxication when he asked why we had not found the toxins. He (Major-General Megaw) suggested that these toxins were very elusive, not only in this but in many other diseases. In epidemic dropsy the manifestation was not seen until several days after the food had been taken; often the patient had been taking small quantities of the poison over a long period. It was difficult to get samples of the rice which was the cause of the illness as the rice had often been consumed before the disease wvas recognized. The cause could not be said to be vitamin deficiency, because the patients had been eating a diet which was satisfactory in all respects.
With regard to the analogy between beri-beri and pellagra, here were two deficiency diseases, each closely associated with the eating of a certain article of food. He had been surprised to hear Dr. Stannus say he had come across an outbreak of pellagra among people who were eating rice, as something like 95% of the cases of pellagra occurred in eaters of maize, while at least 95% of the cases of beri-beri were in rice-eaters.
He did not know how to account for the infantile beri-beri in Polynesia, but the description given by Dr. Bray showed that it had been carefully studied, and if such studies were carried out oftener, an accurate knowledge of disease processes would be more quickly obtained. Probably the gastro-intestinal irritation referred to by one speaker was an early manifestation of beri-beri; its occurrence suggested that an irritant toxin entered the body through the gastro-intestinal mucous membrane.
Dr. Findlay (in reply) said that those who still believed that beri-beri and pellagra were due to toxins produced from bad rice and maize were faced with the difficulty that these diseases sometimes occurred in people who did not eat rice or maize. It would be necessary, therefore, to imagine the characteristic toxin from rice or maize formed in association with entirely different foods.
With regard to the question of a toxin in the milk in infantile beri-beri, there was no evidence that in a disease such as ergotism any toxins were excreted in the milk by which the suckling child could be affected. In scurvy, on the other hand, it was well known that the young could be affected by a deficiency of vitamin C in the mother's diet, and the same was almost certainly true of beri-beri. Dimness of vision which sometimes occurred in association with beri-beri, was probably due to lack of vitamin A, in which rice was also deficient.
In reply to Dr. Stannus, it was not known how vitamin Bi acted. There was evidence to show that metabolism was interfered with by its absence in a number of ways. The metabolism both of proteins and fats appeared to be affected, possibly there was anoxinmia or a change in the oxidation reduction potential of the tissues. There were, at any rate, many ways in which a toxin might be formed in the body as the result of faulty metabolism.
With regard to the production of definite skin changes by vitamin B2 deficiency, it had been known for many years that pellagrins were more sensitive to sunlight than ordinary people. It was not sensitization to ultra-violet light in the way that hwematoporphyrin caused sensitization, because any stimulus would cause the onset of dermatitis. In the United States there had been cases in which exposure to X-rays had precipitated a pellagrous dermatitis. Pressure would give the same effect; a person wearing a tight belt showed dermatitis on the pressure area. Thus there was an increased sensitivity to stimuli and liberation of some
